Introduction {#S0001}
============

Tuberculosis (TB) poses major public health challenges and its incidence continues to increase in many parts of the world, especially in countries in sub-Saharan Africa (SSA). Based on estimates by the World Health Organization^[@CIT0001]^ (WHO), 9.27 million new TB cases (139 per 100 000 population) were diagnosed globally during 2007. It was estimated that 44% (4.1 million) of these cases (61 per 100 000 population) were smear positive. Asia accounted for 55% of the global TB cases during 2007,^[@CIT0001]^ whilst Africa accounted for 31%.

In low-income countries with high rates of human immunodeficiency virus (HIV) infection, TB prevalence remains high. Although most countries have implemented the internationally-recommended directly-observed treatment short course strategy (DOTS), SSA continued to report high TB incidence and prevalence rates. Thirteen of the 15 countries with the highest estimated global TB incidence are in Africa.^[@CIT0001]^ Limited healthcare seeking behaviours on the part of the patients and shortages of healthcare professionals contribute to the TB prevalence rates in Africa.^[@CIT0002]^

According to the 2008 WHO estimate,^[@CIT0001]^ Ethiopia ranks seventh amongst the countries with a high TB burden. According to Ethiopia\'s Ministry of Health,^[@CIT0003]^ TB is the major cause of morbidity in Ethiopia and the second-highest cause of mortality, superseded only by malaria. The incidence of all types of TB in Ethiopia totaled 379 diagnoses per 100 000 population in 2008, but only 40 794 smear-positive PTB cases were detected.^[@CIT0001]^ The highest case detection rate (76.7%) in Ethiopia was documented in the Gambella region and the lowest (20.3%) in the Somali region, whilst it was 68.3% in Addis Ababa, Ethiopia\'s capital city, during 2008. Mengiste et al.^[@CIT0004]^ also reported ineffective diagnosis and treatment of TB in the Tigray region of northern Ethiopia.

Understanding on the part of healthcare workers about the need for three sputum analyses for the diagnosis of TB, as well as its public health significance, is affected by their educational background, previous TB experience and knowledge of the national tuberculosis guidelines (NTG).^[@CIT0005]^ Healthcare providers' non-compliance with the NTG could contribute to discontent amongst patients and healthcare providers, misuse of scarce resources, a waste of time and missed opportunities for the early diagnosis of TB.^[@CIT0006]^

A study conducted in Thailand revealed that 30% of TB patients were not diagnosed according to that country\'s NTG.^[@CIT0006],\ [@CIT0007]^ Non-adherence to the NTG included: (1) missing sputum smear examinations (6.8%); (2) TB diagnoses based on three sputum smear-negative results and chest x-ray abnormalities but without any antibiotic trials (12.5%); and (3) TB diagnoses based on fewer than three negative sputum smear results and chest x-ray findings (8.6%). Failure to adhere to NTG during the diagnosis and treatment of TB will increase the TB burden since there will be a higher risk of TB transmission, deterioration of TB patients and more cases of multi-drug resistant TB (MDR-TB).^[@CIT0007]^

As many as 97.0% of the smear-negative PTB patients had diagnoses that did not comply with the NTG diagnostic procedures.^[@CIT0008]^ This author also reported that of these patients, 24.2% in one region of Ethiopia and 43.4% in another were treated as smear-negative PTB patients, without acid-fast bacillus (AFB) sputum microscopic examinations and without antibiotic trials.

Reportedly, 42.8% of TB diagnoses at Ethiopian hospitals and 60.8% of those at health centres were based on the NTG diagnostic criteria.^[@CIT0008]^ Complicated TB cases should be referred to hospitals since hospitals have better resources than clinics. If healthcare providers at hospitals fail to comply with the NTG, the patients' clinical condition might deteriorate, with the resultant increased risk of spreading TB and MDR-TB throughout Ethiopia.^[@CIT0007]^

The recommended weight band classifications for the treatment of TB patients in Ethiopia are: 20 kg -- 29 kg, 30 kg -- 39 kg, 40 kg -- 54 kg, 55 kg -- 70 kg and ≥ 70 kg; and anti-TB drugs for all TB patients should be prescribed according to this classification.^[@CIT0009]^ In Malawi, a study revealed that 7% of TB patients were prescribed the incorrect number of pills in their anti-TB regimen.^[@CIT0010]^

Problem statement {#S20002}
-----------------

The Ethiopian Ministry of Health^[@CIT0002]^ reported that the national TB case detection rate in 2008 was only 33.9%. This was lower than the WHO\'s^[@CIT0001]^ global target of 70%. Ethiopia\'s 2008 case detection and treatment success rates were 33.9% and 84%, respectively.^[@CIT0002]^ This indicates the necessity of a prompt assessment of healthcare providers' implementation of the NTG, which could increase TB case detection rates, enhance timely and effective anti-TB treatment and reduce the prevalence of TB and MDR-TB in Ethiopia. Not only would the incidence and prevalence of TB in Ethiopia be decreased, but it would also reduce healthcare expenditure in this resource-limited country.

Aim of the study {#S20003}
----------------

The aim of this study was to assess implementation of the NTG by healthcare providers during diagnosis and treatment of TB patients; to recommend ways to improve TB treatment outcomes; and to reduce the number of patients suffering from TB and MDR-TB.

Research methods and design {#S0002}
===========================

Approach and design {#S20005}
-------------------

A descriptive, cross-sectional, retrospective diagnostic audit of TB patients' medical records was undertaken in four public health facilities, namely, two hospitals and two health centres in Addis Ababa, the capital city of Ethiopia.

Study site {#S20006}
----------

At the time of the data collection phase of this study, Addis Ababa had five public hospitals and 26 health centres, of which all 26 health centres and two of the regional hospitals were treating TB patients on the DOTS programme. The two participating health centres were selected randomly, whereas the two hospitals were selected purposively, as only those two regional hospitals provided DOTS services.

Study population and sample {#S20007}
---------------------------

The study population comprised newly-diagnosed TB patients who were at least 15 years old and who had commenced anti-TB treatment at the selected hospitals and clinics from March to November 2010. TB patients who had been diagnosed at other facilities were excluded because the procedures followed during diagnosis were unavailable. Known HIV-positive TB patients were excluded from the study since all HIV-positive persons are screened routinely for TB.

The sample size of 233 was calculated using a simple size determination for single proportion, using the following equation:$$n = \text{P}\left( {1 - \text{P}} \right)z^{2}/d^{2}$$

where,

*n* = sample size

P = the reliability coefficient 95%

*d* = 0.05 for the precision (based on providers' reported 45% adherence to the NTG during diagnosis and treatment in Tigray, Ethiopia^[@CIT0010]^)

*z* = confidence level or *z*-score of 1.96

These calculations indicated that a total of 212 patients' records needed to be audited. As some patients' medical records were expected to be unavailable, a 10% contingency was added, resulting in a final sample size of 233.

Proportionate sampling was used to allocate the records amongst the four participating public health facilities, based on the number of TB patients' records that met the inclusion criteria. The medical records that met all eligibility criteria were selected randomly, using a table of random numbers. Data were collected using a checklist based on the Ethiopian NTG. The checklist was pre-tested on 10 TB medical records that were excluded from the actual study. No problems were encountered during the pilot testing.

Data analysis {#S20008}
-------------

Data were transcribed anonymously from each TB patient\'s medical record, using the specifically-designed checklist. Transcribed information included symptoms suggesting TB; physical examinations and findings; laboratory and x-ray tests and their results; treatment with broad-spectrum antibiotics; age; sex; weight; and the types and dosages of drugs prescribed. Based on the documented clinical, physical and laboratory evidence, the diagnosis of each patient was compared with the diagnostic criteria specified by Ethiopia\'s NTG.

Ethical considerations {#S20009}
----------------------

Permission to conduct the study was granted by the Research and Ethics Committee of the Department of Health Studies of the University of South Africa (certificate number 4205-680-2), the Addis Ababa Regional Health Bureau and each participating hospital or clinic, before data collection commenced.

Results {#S0003}
=======

Of the 233 TB patients, 52.8% (*n* = 123) were men and 47.2% (*n* = 110) were women. Presenting complaints were recorded in 91% (*n* = 212), but the TB diagnoses had only been recorded in 9% (*n* = 21) of these patients' medical files. Coughs (71.2%; *n* = 151), chest pains (30.2%; *n* = 64), night sweats (29.2%; *n* = 62), fever (27.4%; *n* = 58) and loss of appetite (23.1%; *n* = 49) were the patients' most frequent reasons for visiting a healthcare facility, according to the other 212 patients' medical files.

The physical examination findings of only 53.2% (*n* = 124) of the patients had been recorded, implying that nothing had been recorded about the findings from the physical examination findings in the other patients' files (46.8%; *n* = 109).

The duration of illness was recorded in 80.8% (*n* = 122) of the files of the 151 patients who complained of coughing, showing that 68.9% (*n* = 104) had coughed for more than two weeks. Sputum smear examinations were done for 80.8% (*n* = 84) of these 104 patients, with 48.8% (*n* = 41) being sputum smear positive on two or more slides.

Healthcare providers correctly diagnosed 56.1% (*n* = 69) of the male and 60.9% (*n* = 67) of the female TB patients, according to the NTG. Of the 233 patients, 65.2% (*n* = 152) were diagnosed in hospitals and 34.8% (*n* = 81) at health centres. The diagnostic procedures followed the NTG criteria in 51.3% (*n* = 78) of the hospitals' patients. The percentage of correctly-diagnosed TB patients, complying with the NTG diagnostic criteria in hospitals, were, by type of TB: smear-positive PTB (93.3%; *n* = 14); smear-negative PTB (4.0%; *n* = 2); and extra-pulmonary TB (EPTB) (71.3%; *n* = 62). Similarly, in health centres, 97.5% (*n* = 39) of smear-positive PTB; 0% (*n* = 0) of smear-negative PTB and 60% (*n* = 9) of EPTB patients were diagnosed correctly in terms of the NTG diagnostic criteria (see [Table 1](#T0001){ref-type="table"}). Of the smear-negative PTB patients, 25% (*n* = 19) were diagnosed using only radiological (x-ray) evidence.

###### 

Correctly-diagnosed new tuberculosis patients by type of health facility (*n* = 233).

  Type of TB           Number of records reviewed            
  -------------------- ---------------------------- -------- ---------
  Smear-positive PTB   15                           40       55
  Smear-negative PTB   50                           26       76
  EPTB                 87                           15       102
                                                             
  **Total**            **152**                      **81**   **233**

TB, tuberculosis; PTB, pulmonary TB; EPTB, extra-pulmonary TB.

###### 

Correctly-diagnosed new tuberculosis patients by type of health facility (*n* = 233).

  Type of TB           Diagnosed correctly                                            
  -------------------- --------------------- ---------- -------- ---------- --------- ----------
  Smear-positive PTB   14                    93.3       39       97.5       53        96.4
  Smear-negative PTB   2                     4          0        0          2         2.6
  EPTB                 62                    71.3       9        60         71        69.6
                                                                                      
  **Total**            **78**                **51.3**   **48**   **59.3**   **126**   **54.1**

*f*, frequency; TB, tuberculosis; PTB, pulmonary TB; EPTB, extra-pulmonary TB.

Of the 152 TB patients treated at hospitals, 88.2% (*n* = 134) had been prescribed the correct number of anti-TB pills. At health centres, 96.3% (*n* = 78) of the 81 patients had been prescribed the correct number of pills during the initial treatment, as is shown in [Table 2](#T0003){ref-type="table"}.

###### 

Prescription of initial anti-tuberculosis drugs by type of facility (*n* = 233).

  Type of facility   TB patients prescribed incorrect numbers of anti-TB pills   Number and% of TB patients prescribed the correct number of anti-TB pills   Total                                   
  ------------------ ----------------------------------------------------------- --------------------------------------------------------------------------- -------- --------- ---------- --------- -----------
  Health centre      2                                                           1                                                                           3        78        96.3       81        34.8
  Hospital           4                                                           14                                                                          18       134       88.2       152       65.2
                                                                                                                                                                                                     
  **Total**          **6**                                                       **15**                                                                      **21**   **212**   **91.0**   **233**   **100.0**

*f*, frequency; TB, tuberculosis.

Of the 21 TB patients who had been prescribed the incorrect number of anti-TB pills, 85.7% (*n* = 18) were from hospitals and of these, 77.8% (*n* = 14) had been prescribed doses lower than the NTG\'s recommendations. In health centres, 14.3% (*n* = 3) of the patients had been prescribed the incorrect number of pills, with 66.7% (*n* = 2) of these being prescribed anti-TB pills exceeding the NTG\'s recommended dosages.

The correct numbers of anti-TB pills, in compliance with the NTG treatment recommendations, were prescribed for 91.8% (*n*=101) of the 110 female TB patients and for 90.2% (*n*=111) of the 123 male patients. Of the 233 TB patients, 9% (*n* = 21) were prescribed the incorrect number of pills and of these, 71.4% (*n* = 15) were prescribed anti-TB pills below the recommended dose. The NTG recommends the prescription of anti-TB pills based on the TB patient\'s body weight and the guideline recommends one and a half, two, three, four or five anti-TB pills for a body weight of 20--29, 30--39, 40--54, 55--70 and over 70 kg, respectively.^[@CIT0001]^

Mistakes with regard to the prescription of anti-TB medication were frequent in those TB patients whose pre-treatment weight band ranged from 55 kg to 70 kg -- 22.6% (*n* = 14) of these 62 patients had been prescribed incorrect numbers of anti-TB pills. Of the 21 TB patients who had been prescribed incorrect anti-TB medication, 28.6% (*n* = 6) were over-prescribed, enhancing the possibilities of potential drug toxicities; and 71.4% (*n* = 15) were under-prescribed, which could have resulted in treatment failure.

Discussion {#S0004}
==========

In 9% (*n* = 21) of the TB patients in the study, only their diagnosis had been recorded in the files. Such a dearth of information could impact negatively on communication amongst healthcare providers with regard to patients' continued care, treatment and follow-up examinations. This lack of information makes it impossible to compare TB patients' symptoms during and after treatment with their baseline symptoms. In addition, some records failed to portray the duration of the patients' complaints. The WHO^[@CIT0011],\ [@CIT0012]^ recommended 100% recording of patients' presenting complaints and physical examination findings in order to diagnose TB patients correctly. Failure to record patients' presenting complaints, the duration of illness and physical examination findings might affect the TB patient\'s treatment and prognosis.

Out of the 212 TB patients whose presenting complaints had been recorded, coughing was the most frequently occurring symptom (71.2%; *n* = 151), which finding was similar to the results of other studies.^[@CIT0013],\ [@CIT0014],\ [@CIT0015]^

Bacteriological examination is the gold standard for TB diagnosis.^[@CIT0016],\ [@CIT0017]^ Ethiopia\'s NTG recommends that sputum smear examinations should be repeated in the following situations: (1) three sputum smear examinations were negative; or (2) only one sputum smear was positive before the diagnosis of PTB.^[@CIT0009]^ However, in this study, 3.6% (*n* = 2) of the TB patients were diagnosed with smear-positive PTB based on only one sputum smear-positive result, indicating non-adherence with the NTG and resulting in the potential for wrong diagnoses, treatments and the uncontrolled spread of TB.

Of the smear-negative PTB patients, 25% (*n* = 19) were diagnosed using only radiological evidence. This percentage was higher than the 6.9% reported in the Tigray region, but lower than the 41.4% reported in the Amhara region.^[@CIT0004],\ [@CIT0008],\ [@CIT0010]^ In 39.5% (*n* = 30) of the 76 smear-negative PTB patients, no sputum smear examinations were done. This might have resulted in wrong diagnoses of PTB because of the low specificity of clinical signs and radiological findings.^[@CIT0007]^

###### 

Prescription of initial anti-tuberculosis pills by weight band (*n* = 233).

  Weight band in kg   Number of TB patients prescribed incorrect numbers of anti-TB pills   Number and% of TB patients prescribed correct numbers of anti-TB pills   Total                                   
  ------------------- --------------------------------------------------------------------- ------------------------------------------------------------------------ -------- --------- ---------- --------- -----------
  20--29              0                                                                     0                                                                        0        0         0.0        0         0.0
  30--39              4                                                                     0                                                                        4        14        77.8       18        7.7
  40--54              2                                                                     0                                                                        2        150       98.7       152       65.2
  55--70              0                                                                     14                                                                       14       48        77.4       62        26.6
  Over 70             0                                                                     1                                                                        1        0         0.0        1         0.4
                                                                                                                                                                                                             
  **Total**           **6**                                                                 **15**                                                                   **21**   **212**   **91.0**   **233**   **100.0**

*f*, frequency; TB, tuberculosis.

There were no significant variations in the healthcare providers' level of implementation of the NTG during the diagnosis of TB patients in hospitals or clinics. There was also no major difference in implementation of the NTG treatment recommendations during the initial treatment of TB patients, irrespective of the TB patients' gender.

Implementation of the NTG initial anti-TB prescriptions of 91% (*n* = 212) was better than the 57.1% reported by a study in Thailand,^[@CIT0010]^ but lower than the 93% reported by a study in Malawi.^[@CIT0018]^

Fewer healthcare providers at hospitals implemented the NTG during the initial prescribing of anti-TB medication than those at health centres. This could increase the risk of MDR-TB because of the inadequate administration of anti-TB drugs.^[@CIT0007]^ Both over- and under-prescription of TB drugs occurred which could lead to treatment failure, the spread of TB throughout communities and the development of MDR-TB. Over-prescription might aggravate the potential side effects of anti-TB drugs, especially hepatotoxicity, which could influence patients to discontinue their treatment, whilst under-prescription would not cure TB and could increase the number of MDR-TB sufferers in the specific communities and in Ethiopia in general.

Healthcare providers who do not implement the NTG treatment recommendations could cause increased numbers of MDR-TB cases in the country, which would have serious healthcare and budgetary consequences. MDR-TB patients require more sophisticated diagnostic and treatment facilities, posing affordability challenges in developing countries.^[@CIT0009]^ TB patients whose anti-TB drug dosages exceeded the NTG\'s recommendations, might encounter severe side effects, increasing the patients' risk of discontinuing their treatment and increasing the risk of MDR-TB.^[@CIT0019]^ Effective implementation of the NTG treatment recommendations could minimise the chances of TB patients progressing to MDR-TB.^[@CIT0001]^

Conclusion {#S0005}
==========

Healthcare providers' implementation levels of the NTG were low, as only 54.1% (*n* = 126) of diagnoses followed the NTG which could, in turn, contribute to the over-diagnosis of smear-negative PTB and EPTB. Although healthcare providers prescribed the correct regimens and types of anti-TB drugs, 9% (*n* = 21) of the 233 TB patients were prescribed an incorrect number of pills. Under-prescription could result in the increased transmission of TB and MDR-TB, whilst over-prescription could aggravate the drugs' side effects and cause patients to discontinue their treatment, potentially contributing to the number of MDR-TB cases in Ethiopia.

The healthcare providers' implementation of the NTG guidelines should be enhanced and sustained in order to prevent TB patients from developing and spreading MDR-TB. Reasons why healthcare professionals fail to implement the NTG should be investigated and addressed. For example, if laboratory or radiographic resources pose challenges to such implementation, these should be discussed with the local and regional healthcare authorities. The NTG might need to be adapted to make its implementation feasible within some resource-limited facilities, specifying referral guidelines to facilities with better resources.

A checklist should be included in every TB patient\'s file. This could save recording time as the healthcare provider would merely need to indicate the date and result of any test. The numbers and types of anti-TB pills to be prescribed for each weight band should also be indicated on this checklist. Then the healthcare provider would only need to identify the correct treatment (in terms of the patient\'s weight) and sign in the appropriate place. This could save much time in prescribing the correct treatment for uncomplicated PTB cases. The completion of the checklist, instead of writing paragraphs, could also facilitate and standardise future audits of patient records.

All patients' TB treatment outcomes should be audited on a regular basis. Identified shortcomings should be addressed during in-service education sessions. Regular audits of TB patients' medical records could contribute toward enhancing the healthcare professionals' implementation of the NTG. In addition, they could enhance the effectiveness of TB diagnosis and treatment in Ethiopia. This should contribute to early effective TB diagnoses and treatment, limiting the spread of TB in communities, enhancing the TB treatment outcomes, reducing the number of MDR-TB cases in Ethiopia and reducing healthcare costs.
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